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Correspondence Athletes With Abnormal
Repolarization Pattern and Structurally
Normal Heart Can Participate in Competitive Sport
A Lifelong ExperienceTo the Editor: Athletes with markedly abnormal repolarization
pattern (instinctively suggesting the presence of cardiac disease,
such as hypertrophic cardiomyopathy [HCM]), in the absence
of any patent structural cardiac abnormality, represent a chal-
lenging responsibility in the contemporary cardiology practice.
There is evidence, in fact, that such abnormal electrocardio-
grams (ECGs) deserve careful diagnostic scrutiny and contin-
ued clinical surveillance, because they might represent the
initial and often sole expression of underlying cardiomyopa-
thies, not clinically evident until many years later but associated
with adverse outcome (1). Therefore, at present, the appropri-
ateness to clear athletes with such markedly abnormal pattern
for competitive sport (which potentially increases the risk of
cardiac events [2] is largely debated. For this reason, we believe
the case here described is informative.
Alberto, 29-year-old man and asymptomatic professional soccer
player, was initially referred to the Institute of Sport Medicine
(Rome) in 1971, because of an abnormal ECG, showing diffusely,
deeply inverted T waves in precordial and standard leads (Fig. 1A).
The physical was unremarkable, family history was negative for
cardiac events, and exercise testing (peak heart rate, 188 beats/min)
showed “normalization” of the repolarization.
Outstanding cardiologists were consulted to solve the intriguing
case of the athlete “in excellent physical condition with the solitary
exception of the abnormal electrocardiogram” (3). After repeated
evaluations and conflicting considerations, Alberto was allowed to
resume professional soccer, by passing serial evaluations until the
age of 38, during which period the ECG pattern even worsened
(Fig. 1B). The M-mode echocardiogram (1979) showed normal
left ventricular (LV) dimensions (diastolic dimension  48 mm,
maximum wall thickness  12 mm) and function.
At age of 55 years, he was still asymptomatic but sedentary,
overweight, and a smoker. The ECG showed partial regression of
the repolarization abnormalities (Fig. 1C). Exercise testing was
negative for symptoms, with repolarization pattern normalizing
during exercise. Echocardiogram showed normal LV dimensions
(diastolic dimension  50 mm; maximum wall thickness  11
mm) and normal systolic and diastolic function.
In 2008, at the age of 66 years, Alberto experienced chest pain,
was promptly transferred to a local hospital, had coronary angiog-
raphy, and underwent an efficient revascularization of a culprit
lesion on the right coronary artery. No lesions were found in other
coronary vessels. The ECG developed Q waves in leads III and
aVF.
At present (2011) the patient, 69 years of age, is asymptomatic,
sedentary, and overweight. The ECG shows Q waves in inferiorleads and the usual abnormal repolarization pattern (Fig. 1D). The
echocardiogram shows unchanged cardiac dimensions but evidence
for diastolic dysfunction; the cardiac magnetic resonance imaging
recently performed confirms the normal LV morphology, in the
absence of LV hypertrophy, even segmental.
The case here described, representative of the subset of athletes
with favorable outcome we previously reported (1), clearly dem-
onstrates that an abnormal repolarization pattern might be present
for a prolonged period of life, without incidence of symptoms or
phenotypic development of cardiomyopathies, namely HCM. This
case supports the view that certain individuals, despite a horrific
ECG, might have a normal life, including participation in com-
petitive professional sport.
We learned from this lifelong observation that solitary repolar-
ization abnormalities do not represent sufficient criterion for
clinical diagnosis of cardiomyopathies and should not be consid-
ered, per se, as a disease condition. We do not believe that the
abnormal repolarization pattern here described is just a “normal”
ECG variant. We had no access to deoxyribonucleic acid analysis
to ascertain the presence of abnormalities associated with HCM
(or other cardiomyopathies) and therefore cannot exclude that this
athlete might be a genotype-positive, phenotype-negative individ-
ual. This case suggests the possibility that certain individuals
without HCM phenotype at old age might represent a subset with
markedly delayed or nonpenetrant gene mutations. Such individ-
uals might ultimately not ever develop overt HCM phenotype and
might have a benign clinical outcome.
We do not know the mechanisms by which the ECG
repolarization pattern in our case was so abnormal and indis-
tinguishable from those associated with development of HCM
phenotype and/or incidence of cardiac events. Therefore, we do
not want to reduce the level of attention and clinical suspicion
in athletes with deeply and diffusely inverted T-wave, who
deserve a careful clinical and imaging investigation and period-
ical follow-up (1). However, we were reassured from this
experience that a subset of athletes with abnormal repolariza-
tion pattern are not ever going to develop cardiac disease and,
reasonably, should not be restricted from participation in
competitive and professional sport.
Our observations have relevance to pre-participation screen-
ing in athletes. On the basis of the present case, it seems
justified on clinical, ethical, and legal grounds to allow an
athlete with isolated abnormal repolarization pattern (after a
careful diagnostic course has excluded inherited cardiac disease)
to continue in his/her competitive sport with the recommen-
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Figure 1 Electrocardiogram
(A) Age 29 years: marked repolarization abnormalities, with ST-segment depressio
years: marked ST-segment depression and deeply inverted T waves in the lateral p
precordial antero-lateral leads. Notice reduction in voltages of R/S-wave in precord
standard inferior leads, consequence of the myocardial infarction.doi:10.1016/j.jacc.2011.05.016EFERENCES
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